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CHAPTER I

INTRODUCTION

Children have an insatiable curiosity about their
surroundings--how things work and what to do with them.
The curious young child needs the quality of adventure that
takes him searching, not to find what man knows, but to
find himself in relation with his world.
Teachers need to rediscover this scientific quality
of adventure so that they can go along with the children in
their search for knowledge.

Teachers must plan for the

strategic time for learning; they must help stimulate and
extend interests into an expanding cognizant mind, and they
must help to provide an enriched school environment suitable
for children to experiment.

THE PROBLEM AND ITS LIMITATIONS

This study is an analysis of six science programs
for the primary grades by examination of the guides.

The

guides have been studied; first, for rationale--the reason
given for the guide; second, for the content--what is being
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taught and at what grade level; and third, for the processes used in teaching.
1.

The guides are:

Madison Public Schools, Guide to Teaching
Science, 1960.

2.

Richland Public Schools, Teaching Science in
the Elementary, 1966.

3.

Pomona Unified School, Primary Science Guide,

1962.

4.

Seattle Public Schools, Science Sourc~ -~oo~,
Book I, II, and III, 1962-64.

5.

American Association for Advancement of Science,

1963.
6.

~J_en~~ Cu.rf,'ic~ ~IDEEQY~ID~llt §_~-µd_y, 1966.

The American Association for Advancement of Science
guide (AAAS) and the Science Curriculum Improvement Study
(SCIS) are still in the formulating stage and are products
of efforts at universities.
Chapter II is an analysis of the rationale of the
science curriculum guides.
summarized.

Similarities and differences are
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Chapter III is a comparison of content, with a
copy of the main areas of content reproduced.

Similarities

of content are noted.
Chapter IV is a comparison of the teaching processes for teaching as advocated by each guide.
Chapter Vis a summary of the analysis of the
guides in all three of the areas that were examined.

A

conclusion is drawn in the last part of the chapter.

DEFINITION OF TERMS

Codex
manuscript volumes of an ancient classic, the Scriptures.
Conceptual inventions
lessons in which one defines a new term or
experience.

11

learned 11

Interaction
action on each other; reciprocal action
Sub-systems
An object that is part of the whole object but may, unless attention is directed to the part, be readily
recognized as distinct entities. The system and subsystem concept may be compared to the set and sub-set
in modern arithmetic.
System
A system of objects is a group of one or more objects
that attracts attention because, as a whole, it has
properties not possessed by the individual objects that
are its parts.

4

Socratic method
the use of questions as employed by Socrates to develop
a latent idea, as in the mind of a pupil.
Authoritarian
favoring the principle subjection to authority as opposed to that of individual freedom; dictatorial

CHAPTER II

ANALYSIS OF RATIONALE FOR SCIENCE

When the guides were examined, similarities in
rationale of the directors of the guides were apparent.
The directors were all interested in the learning behavior
of the child.

However, they did not agree as to the begin-

ning point and as to which subject matter would foster best
the learning processes.

In the Science Curriculum Improve-

ment (SCIS) and the American Association for the Advancement
of Science (AAAS) guides, it was stressed that children
should be involved in experiences and that the learning
processes should be developed.

The Madison, Pomona, and

Seattle guides seem to stress a content approach.

The ap-

parent intention in these guides was to supply the materials
and the opportunity for experiences and to allow the developmental processes to take care of themselves.

The Richland

guide was structured around the development of skills, such
as eye and hand coordination.
The Madison School guide (7:foreward), which was
written after a study by the social studies committee,
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emphasized the fostering of human relationships of the
child, thus solving the most important problems of the
pupils.

The directors "wished to capitalize on the interest

of the child to teach about existence"

(7:foreward).

Mr. Phillip H. Falk, Superintendent of the Madison School,
expressed his attitudes in the introduction to the guide.
He stated:
--to the amazement of the social studies committee
on finding that the children's chief interest was
not in social studies, but in science.
Dramatic discoveries and scientific achievement
in recent years have glamorized science to the
point where without minimtzing the importance of
science, we are likely to forget that our greatest
problems are still in the field of human relationships. The teaching of science enjoys therefore,
an innate curiosity and desire to learn on the part
of the pupils, an unprecedented popular support
from the citizens.
It is an ideal teaching combination.
Arthur H. Mennes, Curriculum Consultant, also,
indicated his belief.

He said (?:preface):

--to place emphasis on behavioral outcomes. Meaning and retention are promoted with concepts and
abstractions are related to the first hand experience. Science teaching can be done in a way that
will make learning pleasant. We know that children
learn best when the subject interests them, when
it meets a need, and when it is related to everyday experiences.

7

The Madison teachers (7:introduction) felt it was
necessary to demonstrate in their teaching that:
Science is an integral part of human life. Bodies
of scientific knowledge are temporary and rapidly
changing codex rather than unalterable truths.
The process is more important than the content.
An active science program gives pupils the opportunity to use concepts as instruments of inquiry
leading to new concepts, facts, and principles.
The doctrinaire approach, which is dependent on
textbook coverage, fails to equip pupils to solve
problems in new situations.
The problem approach is the significant scientific
process: it seeks to bring changes in behavior,
thinking, organizing of content, reaching decisions,
and participating in or understanding the social
action inherent to the problem.
The teachers also believed that they teach science to
children to enable them to:
Learn to understand themselves and the world in
which they live. Use scientific methods in the
search for truth in order to live intelligently
in their community. Prepare for an active and
imaginative role in the creation of social, political, technological and economic forms of existence.
By the above quotations it appears that the Madison guide
was interested in the whole child and was using the chief
interest, science, of the child, to motivate him in further
learnings of the culture.

8

The Richland School guide (9:foreward) was called
a "functional tool" by Arthur E. Lind, Assistant Superintendent of the Richland Public Schools.

He stated:

It is important that we make available a guide
that will help the classroom teacher provide a
modern science program for boys and girls if they
are to be ready to live effectively in a world
where science plays such an important role.
Because science that is needed in today's classrooms is a relatively new subject in the elementary
school curriculum, what to teach in science and
how to teach it present great challenges to the
classroom teachers.
The science committee advocated that the evaluation
of science outcomes

11

be so designed to test not only the

acquisition of facts but the abilities to analyze, synthesize, and apply.

The writers of the guide also emphasized

development of different skills at different grade levels.
Grade One:
1. Improvement of eye-hand coordination by use
of simple demonstrations with materials.
2. Learning to hear and use a few scientific
terms.
Grade Two:
1. Increased skill in manipulating materials and
explaining what has to be done.
2.
Increased attention span while watching
demonstrations.
3. Use of simple reading materials, with emphasis
on vocabulary development.
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Grade Three:
1. Growth of children's ability to manipulate
materials on a fairly independent basis.
2. Demonstrate simple scientific ideas to others.
3. Read and use scientific information and
vocabulary in oral and written explanations.
Grade Four:
1. Independent research in book and non-book
materials.
2. Acquaintance with the use of scientific
instruments.
It was evident that the Richland directors were interested
in science being integrated into the whole school curriculum
as a vehicle for the growth of the child physically and
mentally in all subject matter areas.
The Pomona guide (8:foreward) was intended as a
11

flexible resource tool".

Unlike the Richland guide, a

concern for the whole integration of the child in his learning environment was not identifiable, but had units for
teaching with an exposition of the concepts for the teacher
in the appendix.

The writers commented that (8:foreward):

Science today is such a rapidly expanding and
changing field that any guide which attempts to
present the subject in terms of a body of factual
knowledge is outmoded before the ink is dry.
The guide suggested that science should help boys and girls
become familiar with some of the big meanings and
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generalizations as they apply "to the broad areas of earth
and universe, living things and matter and energy".

These

concepts:
should be growing, changing, foreward-reaching
expressions of mind that have learned to question,
to speculate, and to accept all answers as imperfect.
Out side of the broad areas, topics are not
presented with any particular sequence. Many of
the concepts presented lend themselves naturally
to the Social Studies content. However, not all
concepts lend themselves to subject matter correlation. If the relationship does not exist, it
should not be forced. The guide should be used
for the exploration of children's interests as
they are aroused by incidental happenings.
The Pomona guide seemed to have less sophistication of concepts on each grade level.
In the second grade book of the Seattle Science
guide (10) the rationale was presented.

It was stated thus:

There is joy in the search for knowledge; there
is excitement in seeing, however partially, into
the workings of the physical and biological world;
there is intellectual power to be gained in learning the scientist's approach to the solution of
human problems. The first task and central purpose of science education is to awaken in the
child, whether or not he will become a professional
scientist, a sense of the joy, the excitement, and
the intellectual power of science. Education in
science will enlarge the child's appreciation of
his world; it will also lead him to a better understanding of the range and limits of man's control
over nature.

11
--it is a pedagogical triumph to teach him (the
child) the procedures of scientific enquiry. And
the intellectual gain is far greater than the
child's ability to conduct a chemical experiment
or to discover some of the characteristics of
static electricity. The procedures of scientific
enquiry can be applied without limit and the welltaught child will carry scientific methods of
solving problems into all areas of his interest.
He will approach human behavior and social structure and the claims of authority with the same
spirit of alert skepticism that he adopts toward
scientific theories.
It is here that the future
citizen who will not become a scientist will
learn that science is not memory or magic but a
disciplined form of human curiosity.
The willingness to wait for a conclusive answer-the skepticism that requires intellectual restraint
and the maintenance of doubt--is oftentimes difficult for adult and child alike. The discipline
of scientific enquiry demands respect for the work
of the past together with a willingness to question
the claims of authority. The attitude of intelligent caution, the restraint of commitment, the
belief that difficult problems are always susceptible to scientific analysis, and the courage to
maintain doubt will be learned best by the child
who is given an honest opportunity to try his hand
at scientific enquiry. As he learns about science,
he will change. He will have skills, attitudes,
and knowledge that he did not have before. As
part of a course of study that brings him a balanced
view of all human knowledge, the child's participation in scientific enquiry will help to prepare him
for the variety of tomorrow.
The American Association for the Advancement of

-- -- -------

Science (11:foreward) called their curriculum program
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"Science--a process approach''.

The reason for teaching

science is stated in the foreward:
The first task and the central purpose of science
education is to awaken in the child a sense of
the joy and excitement and of the intellectual
power of science. Those responsible for this
science program believe that this awakening can
and must begin in the earliest school experiences.
In this program early science is approached in
terms of the processes of science.
In it the
achievement of children will be measured primarily
in terms of their conquest of specific steps in
building basic knowledges: observing and classifying, describing, recognizing and using numbers
and number relations, recognizing, inferring,
predicting. The relationship of the instructional
materials to these knowledges is indicated by
terms as numbers, observations, measurements.
Associated appraisal exercises are provided. They
may be labeled pre-science since they are developing knowledge which will be needed in later
science programs.
The program as a whole is designed to make possible
particular achievements in the processes of science
which can be related to later individual development in the knowledge of science and its methods.
These last statements indicated very clearly that
the main purpose of the science program was the development
of the child in the skills that will help him in his later
life.
The Science Curriculum Improvement Study (SCIS)
(12) demonstrated more interest in the development in the
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child's learning process as fostered through a science
program than in the science content, per~-

The latest

information on the change in theories on children's intelligence were reflected by Robert Karplus, who cites
J. Mc V. Hunt's recent book, Intelligence and Experience (10).

His conclusions were (5):
--that it is high time to abandon the beliefs in
a fixed intelligence and a predetermined mental
development, beliefs that were dominant in the
thinking of behavioral scientists until a few
years ago. Together these beliefs led educators
to de-emphasize intellectual stimulation and to
prescribe a program that emphasized basic skills,
while the children's thinking abilities were
thought to mature of their own accord.
In the new conception, intelligence is a hierarchy
of strategies for processing.information and
schemata for assigning significance to information.
This hierarchy is formed and structured in accordance with the experience of the individual.
Intellectual stimulation during the formative years
is therefore as important as native endowment in
determining adult achievement.
In this view, the
contribution that education can make to society
is vastly greater and more vital than previously
was thought possible.
Karplus also indicated that the elementary school
has a particularly deep responsibility, because the child's
thinking is especially sensitive to experience as it undergoes a gradual transition from the concrete to the abstract
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in the age range from six to fourteen.

With these theories

in view, Robert Karplus defined the purpose of the SCIS as
follows (5):
The Science Curriculum Improvement Study is attempting to develop a teaching program whose
objective is the increase of scientific literacy
in the school and adult populations. To accomplish this aim, the study has to formulate a view
of the nature and structure of science; it has to
devise learning experiences that achieve a secure
connection between the pupil's intuitive attitudes
and the concepts of the modern scientific point
of view; and it has to find how one can determine
what the children have learned. Since it appears
that present knowledge is not adequate for this
purpose, the study is engaged in a research program constructed in this way will, it is hoped,
have a pattern which can be understood by teachers
and which will not be merely a prescription for
them to follow blindly.
The general strategy of the study is to confront
the elementary school children with first-hand
experiences of natural phenomena and with intellectual challenges that will stimulate their
further cognitive development. This strategy
implies a commitment to working with a group of
children over a period of years. The Study will
be accompanied by a psychological and sociological
evaluation program.
This Study, according to Robert Karplus (1), might
shed some light on:
What concepts are most valuable in further intellectual development of the child and which contribute to most cognitive, effective and social
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objectives of science instruction.
It may also
shed some light on the acceptance by school
systems and their inquisitiveness, mental flexibility, and intellectual independence.
The study had for its goals "a full commercially
tested science curriculum whose overall objective is the
communication of scientific literacy--a functional understanding of scientific concepts and an inquiring intellectual attitude (4)

11

•

From the statements made by the directors of the
science programs, it seemed evident that they all were
interested in the developmental processes of the child.
The intent of the programs was different to some degree.
AAAS placed an emphasis on developing processes and on
mathematics.

The Richland guide stressed science content

and skill development.

The Seattle and Pomona science

emphasized content and were interested in scientific enquiry.
The Madison guide emphasized experiences, hoping for a
transference in the social studies area and humanities.
The SCIS guide introduced new experiences in an orderly
fashion based upon a more rational consideration of the
children's intelligence.

CHAPTER III

AN OVERVIEW OF THE SCIENCE CONTENT

This chapter will present a summary of the content of the six guides for comparative purposes.
content was studied carefully.

The

Unit headings were retained,

but the many specific concepts as identified in the units
were frequently grouped or generalized.

An analysis of the

content of the guides is in Chapter V.
The Madison guide provided for sequential development of concepts and understandings in four major areas of
the elementary science curriculum.

It was organized in

terms of desired expectancies in science learning.
The Richland guide's content was derived from the
"current trends expressed in new textbooks, courses of
study, and professional literature (9)

11

•

The content was

intended to be integrated with Health, English, and Mathematics.
The Pomona and Seattle guides were organized
around the seasons of the year in order to benefit from
seasonal experiences.
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The AAAS and the SCIS had little organization
other than from the less difficult concepts to the more
difficult.

The skills developed were expected to be used

from one experience to another building a "conceptual
framework" of scientific abilities (4).
MADISON SCIENCE CURRICULUM GUIDE
GRADE ONE
A.

EARTH SCIENCE
1. The characteristics of rock and soil.
2. The difference between an island and a lake.
3. The sun gives heat, regulates night and day,
summer and winter.

B.

WEATHER, SEASONS, CLIMATE
1. The sun helps change weather.
2. There is a difference in different areas of the
world.
3. Living things react in various ways to weather
changes.

C.

THE UNIVERSE
1. Basic characteristics about the sun and moon.
2. What a shadow is, what causes a shadow.

D.

LIVING THINGS
1. Living things have different patterns of growth.
2. Some living things are helpful, some are harmful.
3. Living things help each other.

E.

MATTER AND ENERGY, MACHINES
1. Machines are run by different forces.
2. Matter exists in different states.
3. The thermometer is used to take temperatures.
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F.

LIGHT

1.
2.

We need light to see.
A magnifying glass is a convex lens.

G.

SOUND
1. Sounds are caused by vibrating matter.
2. Sounds are louder or softer by the distance.

H.

AIR, WATER, FIRE
1. Air that is still does not push as hard as air
that moves.
2. Water moves things in different ways.
3. Fire needs air to burn, water puts out fire.

I.

ELECTRICITY AND MAGNETISM
1. Characteristics of magnets.
2. Electricity can be dangerous if not controlled,
helpful.
GRADE TWO

A.

EARTH SCIENCE
1. Realize how some of man's ways are influenced by
the earth.
2. Many bodies of water and their uses.
3. Different kinds of rocks and why they are different.
4. Basic concepts about sun and directions.

B.

WEATHER, SEASONS, CLIMATE
1. Winds make weather, weather is always changing.
2. Weather and climate affect the way man lives.
3. Man can predict weather and help himself.

C.

THE
1.
2.
3.

D.

LIVING THINGS
1. Plants and animals differ in characteristics and
needs.
2. There is a variety of plant and animal life on
earth.

UNIVERSE
Relationship between the sun and the moon.
The sun makes our days and nights.
We can tell time from the sun and shadows.

19
3.
4.

Living things are interdependent.
All living things may be helpful or harmful.

E.

MATTER AND ENERGY, MACHINES
1. Some of the characteristics of water.
2. Heat is an important form of energy.
3. Heat is transferred in different ways.
4. When something moves,-work is done.

F.

ELECTRICITY AND MAGNETISM
1. Electricity can be produced by dry cells.
2. Magnetism can be made to do useful work.
3. Electricity needs a pathway.

G.

LIGHT
1. Where does our light come from, nature of light.
2. How can we use light better?

H.

SOUND

1.
2.
I.

Why is sound important?
What makes sound, how it travels.

AIR, WATER AND FIRE
1. Characteristics of air and its uses.
2. Characteristics of water and some of its uses.
3. Some of the characteristics of fire.

GRADE THREE
A.

EARTH SCIENCE
1. Many forces changing the earth's surface.
2. Fossils are an indicator of the earth's past.
3. Globes and maps are useful to help understand the
world.
4. Some of the characteristics of gravity.

B.

WEATHER AND CLIMATE
1. Understand the causes for changes in weather.
2. Tornadoes and hurricanes are severe winds.
3. Instruments used in forecasting weather.
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C.

THE
1.
2.
3.

UNIVERSE
Properties of the sun.
Planets are not stars.
The nature of the earth in the universe.

D.

LIVING THINGS
1. Living things are classified according to structure.
2. Conservation means wise use of natural resources.
3. Living things are different in many ways.

E.

MATTER AND ENERGY, MACHINES
1. Wheels, ·gears, pulleys, levers as machines.
2. Work is done when an object is pushed or pulled
through a distance.
3. Some things dissolve in others.
4. Nature of some liquids.

F.

AIR, WATER, FIRE
1. More properties of air, compressed, expanded, with
H20.
2. More properties of water, expansion, freezing.
3. Fires of different nature, how controlled.

G.

LIGHT
1. Light is reflected, radiated.
2. Some objects reflect light, absorb light better than
others.

H.

SOUND
1. Solds are generally better medias than gases or
liquids.
2. The voice is a stringed instrument.
(Stringed
instruments)

POMONA SCIENCE CURRICULUM GUIDE
GRADE ONE
A.

EARTH AND UNIVERSE
1. Weather and Climate
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2.

B.

LIVING THINGS

1.

2.

3.

C.

a. Seasons--identifications and characteristics.
b. Meteorology--weather chart, cloud formation.
Exploring the sky
a. Solar systems, shadows, moon, sun.
b. Beyond the solar systems, stars.

Plants, growth
a. Classification by seasons.
b. Reproduction and growth, seeds and roots.
c. Habitats and adaptations of plants
Animals
a. Classifications, of animals at home, pets'
needs.
b. Habitats--wild and domestic.
Human bodies
a. How we see and hear, taste with tongue.
b. Good health habits.

MATTER AND ENERGY

1.

2.

3.

Physical and Chemical changes.
a. Heat--necessary for growth and life.
b. Friction--prevents slipping.
c. Matter and its properties.
(1) Air--We need air to live.
(2) Water--All living things need water.
Machines.
a. Simple and compound.
(1) Wheel.
(2) Machines make work easier.
Electricity and Magnetism.
a. Magnets attract iron and steel.
b. Magnets work through cloth, paper, water.
GRADE TWO

A.

EARTH AND UNIVERSE

1.

Weather and Climate.
a. Causes of weather.
(1) Heat from sun.
(2) Water cycle.
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b.

2.

B.

LIVING THINGS

1.

2.

3.

C.

Physical location.
(1) Not all parts of earth have same weather.
(2) Thermometer used to measure temperature.
(3) Weather Bureau helps people to plan for
changing weather.
Exploring the sky.
a. Gravity
(1) Earth's pull is gravity.
b. Earth as a planet.
(1) Earth gets its light from sun.
(2) Earth turns on its axis.
(3) Turning of the earth makes our daylight
and night.
c. Geology.
(1) Earth is source of many building supplies.
(2) Glass is made from sand.

Plants.
a. Structure.
(1) Similarities.
(2) Different parts.
b. Reproduction and growth.
(1) Plants reproduce by seed.
(2) Plants need air, water and soil.
c. Utilization.
(1) Plants important source of food.
(2) We eat different parts of the plant.
Animals.
a. Reproduction, growth and seasonal changes.
b. Migration of birds.
c. Animals reproduce their kind in a variety of ways.
Human Body.
a. Growth, need food, grow slowly.

MATTER AND ENERGY

1.

Physical and Chemical Changes.
a. Heat is necessary for life.
b. We measure heat with a thermometer.
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GRADE I I I
A.

LIVING THINGS
1. Plants.
a. Function of plants--green part manufactures
food.
b. Different parts produce food for man.
c. Conservation of plants.
d. Utilization--clothes, food and shelter, by
man.
2. Animals.
a. Reproduction and growth.
(1) Animals reproduce in different ways.
(2) Animals go through various patterns of
growth.
(3) Animals reproduce their kind in a number
of ways.
b. Communities.
(1) Social living in animals is not learned
or planned; it is an inherited behavior.
c. Conservation.
(1) Behavior of animals is modified to fit
environment.
(2) Protection is important to survival--speed,
color, cover, odor, strength.
d. Utilization--work, food, clothing.
(1) Harmful--insects, rodents.
3. Human Body.
a. Structure and Function.
(1) Minerals for teeth.
(2) Special foods for calcium.

B.

MATTER AND ENERGY
1. Physical and Chemical Changes.
a. Heat is form of energy.
(1) Energy is the power to do work.
(2) Friction produces heat.
(3) Greatest source of heat is the sun.
(4) Fire needs oxygen and fuel.
(5) Heat changes things--water, gas, air.
(6) Heat necessary for man to survive.
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b.

c.

d.

Matter and its properties (Air).
(1) Air is a mixture of different gases.
(2) Air has pressure because it has weight.
(3) Air in motion is wind.
(4) Air does work.
Matter and its properties (Water).
(1) Buoyancy is an important property of water.
(2) Simple machines--wheel and axle, pulley,
lever, screw, wedge--discoveries about each.
Electricity and Magnetism.
(1) Natural magnets--lodestones are made of
iron ore.
(2) Man cam make a magnet stronger--electromagnet.
(3) Electricity needs a pathway (circuit).
(4) Lightning and static electricity are kinds.
(5) Electricity provides the light for many
things.
(6) Electricity provides heat.
(7) Electricity provides power.
(8) A dry cell is a way to make electricity.

RICHLAND SCIENCE CURRICULUM GUIDE
GRADE ONE
A.

FIRE AND TEMPERATURE
1. Burning requires fuel and oxygen.
2. Temperature is the degree of hotness and coldness
and is measured by a thermometer.
3. Fire gives off heat and light.

B.

LIVING THINGS
1. Living things differ in size, shape, way of
living.
2. Some animals are wild, some produce young like
themselves.
3. The human is an animal. Animals are different.
4. Plants come from seeds.
5. Some trees lose their leaves in winter.
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C.

MEASUREMENT

1.
2.
3.
D.

OUR SENSES

1.
2.
E.

Things differ in size, also distance from each other.
We measure to see how large things are.
We use tools for accurate measurement.

We find out about the world through our senses.
What are the five senses.

WEATHER AND CLIMATE
1. Clouds are water vapor.
2. Clouds help us tell us about the weather.
3. Four seasons and their differences.
GRADE TWO

A.

THE EARTH
1. Gravity pulls everything toward the earth.
2.
The movement of the earth and seasons--tilting,
rotation.
3. Rockets move faster than the force of gravity and
sound.

B.

FOOD

1.
2.
3.
4.
5.

Test for sugar--taste, Fehling's solution turns
yellow.
Test for starch--few drops of iodine turns blue to
black.
Test for fat--grease smear.
Dehydration of food.
Food must be changed to simple foods before you can
digest it.

C.

THE MOON
1. Characteristics of the moon--size, shape, reflects
light.
2. Stars cannot be seen because of bright sun.

D.

ROCKS

1.

Characteristics of rocks--shape, size, color, hardness.
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2.
3.
4.

Different ways rocks are formed. Sedimentary,
igneous, metamorphic.
Rocks help us to know about long ago.
Man makes use of rocks in different ways.

E.

SPACE AND ROCKETS
1. Characteristics of space--where, no air, no oxygen.
2. Problems of man in space.

F.

SOIL
1. Earth is covered with soil.
Rocks are broken up by plants, water, temperature,
2.
wind.

G.

THE
1.
2.
3.

SUN
Distance of sun from earth, speed of light.
Characteristics of stars.
Tell time of day by shadows.
GRADE THREE

A.

AIR
1.

2.
3.

Characteristics of air, occupies space, has weight,
energy.
Air expands when heated, contracts when cooled.
Air pressure is the weight of air; it is all around
us.

B.

ELECTRICITY
1. One of the great energy sources of the world.
2. Electricity needs a complete pathway to travel.
3. Some materials make better paths than others-conductors.

C.

LIVING THINGS OF THE DESERT
1. Animals need to adapt to desert life.
2. Some animals that can live in the desert.
3. What characteristics does a plant have to live
in desert.
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D.

LIVING THINGS IN POND COMMUNITIES
1. Each plant or animal contributes and receives
something from the pond.
2. An aquarium is a small community--balance of
nature.
3. Water plants require sunlight--take in carbon dioxide,
and give off oxygen.

E.

LIVING THINGS IN SALT WATER

1.
2.
3.
F.

MACHINES

1.

2.
3.

G.

Some mammals have adaptations for life in the sea.
Ocean covers two-thirds of the earth's surface.
Where does the salt in the ocean come from?

Six simple machines: levers, pulleys, wheel and
axle, wedge, inclined plane and screw. Machines
make work easier.
Some basic uses for each simple machine.
Block and tackle is a system of pulleys, gears
transfer energy.

MAGNETISM

1.
2.

Magnetism is a force.
Basic magnet characteristics--North and South poles,
repel and attract on different metals.

H.

SOUND
1. Vibrations necessary to produce sound.
2. Sounds are conducted to the brain for hearing.
3. Sound has the qualities of pitch and intensity.
4. We communicate through sounds.

I.

WEATHER

1.
2.
3.
4.

Characteristics and changes in the air cause
weather.
Temperature of the land causes weather.
Water vapor affects weather--dew, frost, rain.
Falling barometer indicates bad weather.
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SEATTLE SCIENCE CURRICULUM GUIDE
GRADE ONE
A.

ANIMALS (Stress is on language--wiry, curly, smooth,
shaggy)
1. Characteristics of animals.
2. Some are wild and some are tame.
3. Differences in animals' coverings.

B.

ELECTRICITY
1. Electricity helps man in the home.
2. Electricity helps move things.
a. Help them make an electromotor.

C.

MACHINES
1. Machines that help us travel.
2. Machines that help mother.
3. Simple tools help us.
a. Hammer, screwdriver, saw, chisel.
b. Inclined plane examples and purposes.
c. Wedge--examples and purposes.
d. Levers, wheels, pulleys, magnets.
(1) Characteristics of magnets--N. and S. poles.

D.

PLANTS
1. Characteristics.
2. Plants grow from different things--roots, bulbs,
seeds.
3. Plants the class can find and bring in--classify.
4. Terrarium, woodland, desert, bog.

E.

ROCKS AND SOIL
1. Soil is made up of different things.
2. Rocks vary in color, texture, hardness, weight.

F.

SOUND
1. Words have meaning.
2. Different sounds of voice.
3. Different sounds of musical instruments.
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G.

SPACE AND TIME
1. Day time, night time; early, late.

H.

CLOUDS
1. Clouds are fleecy, fluffy, streaked, look heavy.
2. Stormy days, thunder clouds.

I.

SHADOWS
1. What causes shadows.
2.
Time told by shadows.
3. Difference between sunshine and shade.

J.

MEASUREMENT OF LINES.
1. East-west line, length, North-south line.

K.

WEATHER
1. Keep record.
2.
Listen to radio, observe and listen to T.V.

L.

WATER
1. water is used for many purposes.
GRADE TWO

A.

PLANTS
1. Chlorophyll disappears from the leaves of deciduous
trees.
2.
In the fall some plants begin to die (cooler weather).

B.

ANIMALS
1. Animals are affected by heat, light and food supply
2. Some insects die, but before they die they lay
eggs.
3.
Insects protect themselves, by burrowing, by various homes.
4. Birds migrate.

C.

PEOPLE
1. Man gets ready for winter.
2. People need more fuel in winter.
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D.

WEATHER
1. Air.
a. Air presses in all directions.
b. Air expands, pushes.
c. Air is in the soil.
2. Water is in air.
a. Water is in air.
b. Water evaporates, water vapor.
3. Weather is air plus water plus sun.
a. Clouds are little drops of water and air.
b. Fog is a low cloud.
c. Dew is moist air on a cool surface.
d. Sun heats earth and makes changes in the
weather.
e. Kinds of winds--calm, strong, high.
f.
Instruments for measuring weather--barometer,
thermometer, anemometer, wind vane.

E.

SOIL
1. Wind wears rocks, water wears rocks, temperature
changes.
2. Earthquakes, plants and animals.
3. Soil is different in size of particles--silt, sand,
clay.
4. Topsoil is a mixture of sand, clay and humus.
5. Test soil for acids and alkalines, blue litmus.
6. Soil is made up of water, air, chemicals and
minerals.
7. Plants need soil.
8. Erosion, gully and sheet.
9. Conservation of soils--rotate crops, strip farming,
use range wisely, fertilize.

F.

MOVING THINGS
1. On land.
a. Muscles of man and animals.
b. Wind power.
c. Falling wat~r--steam.
d. Burning fuels--coal, wood, gasoline, diesel oil.
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G.

ELECTRICITY
1. Electricity is made by generators.
2. Electricity furnishes heat and light.

H.

ATOMIC POWER
1. Advantages--small amount, yield enormous energy.
2. Disadvantage--very explosive. Atomic radiation
is dangerous.

I.

SOLAR ENERGY
1. All heat comes from the sun.
2. Fuels get their energy from the sun.
3. Solar heat is radiant energy, solar batteries
have been invented.
4. Energy from sun light helps plant and animals grow.

J.

MAGNETIC ENERGY
1. All magnets have magnetic energy.
2. Magnets can be used to do work.

K.

UNDERGROUND HEAT
1. Heat of steam from hot springs, geysers and volcanoes.
2. Not been tapped to a great extent.

L.

TIDES
1. Tides are a potential source of energy.

M.

WHEELS
1. Wheels carry loads, make work easier.

N.

PULLEY
1. Pulley is a wheel that doean't roll but does work.
a. Compound pulleys--block and tackle

O.

GEARS
1. Wheels that turn other wheels.
2. Twisting of the belt reverses direction.

P.

FRICTION
1. Characteristics and how to overcome.
a. Ball bearings, oil, rolling, soap, water.
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Q.

INERTIA
1. Defined.

R.

RAMP--INCLINED PLANE
1. Examples and uses of simple inclined planes.

S.

GRAVITY
1. Helps in moving things down hill.

T.

MOVING THINGS IN WATER
1. Buoyancy--floating.
2. Wind moves sail boats.
3. Gravity helps move things in the water.
4. Friction in the water.

U.

MOVING THINGS IN AIR
1. Man's attempts at flying.
2. Airplane is supported by air.
3. Lighter than air--balloons and dirigibles.
4. Heavier than air--glider, airplanes, helicopters,
jets, rockets.
Important characteristics of each
type.

V.

GRAVITY
1. Uses and characteristics

GRADE THREE
A.

CENTURY 21
1. New means of observation and measurement, instruments.
2. How people in different countries contributed to
our knowledge.
3. What we are learning about the inside of our earth.
4. Things that we think might happen.

B.

WATER
1. Water is 3/4 of earth surface.
2. Most of plants and animals are water.
3. Cells need water.
4. Water appears in three forms:
solid, liquid, vapor.
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5.
6.

Evaporation is caused by heat.
Water changes the earth surface.

C.

CHEMICAL AND PHYSICAL CHANGE
1. Some changes are physical and some chemical.
2. Matter cannot be created.
3. Simplest substance is element.
4. Energy is the ability to do work and appears in
many forms.
5. Fire needs heat, oxygen, fuel to start to burn.
6. There are different ways to put out a fire.
7. Our living in the future will be changed by our
knowledge of chemistry.
8. Molecules can be taken apart into atoms.

D.

HUMAN BODY

1.
2.
3.
4.
5.
6.
7.

The supporting tissues of the body are bone and
cartilage.
Characteristics of bone.
Muscles help you move.
Digestion is the process by which we change the
food we eat.
Oxygen is required by the body--exhale carbon
dioxide.
Cells are building blocks of the body.
Scientists are working to find new ways to combat
disease.

E.

HEALTH SCIENCES
1. Purpose and function of skin.
2. Sensory organs have special nerve endings that help
you hear, smell and taste.
3. Seeing is a message sent to the brain.
4. Man's brain is what gives him advantage over other
animals.

F.

BIRDS
1. Characteristics of birds.
2. Birds migrate.
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G.

FISH
1. Fish are cold-blooded animals.

H.

INSECTS
1. All insects have three sections, six legs.

I.

PROTOZOA
1. One-celled that carries on all the functions of
other animals.
2. How to use a microscope.

AAAS CURRICULUM GUIDE
BOOK I
A.

SPACE
1. Recognizing regular shapes, circle, triangle,
square, ellipse, rectangle.
2. Shapes and their components, cube, cone, cylinder,
pyramid, egg shape.
3.
Identifying and using space.
4. Space arrangements.
5. Symmetrical--circle, heart shape, triangle, square.
6. Direction--up, down, forward, back, left, right,
vector, reverse, arrow, direction.

B.

NUMBER
1.
Identifying sets and their members, set, member,
many, few, collection, single member.
2. Order properties--pair, matching, most, fewest,
between.
3. Counting and numerals--one, two, three--twenty.

C.

OBSERVATION
1. Observing color, shape, size and texture.
2. Perception of sound.
3. Perception of odor.
4. Observation and classification using leaves.
5. Observing temperature--thermometers, heat, cooler
than.
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6.
7.
8.
9.
10.
11.

D.

Observing weather--read and record on weather charts.
Observing hardness--hard, soft, moist, dry.
Observing color and color changes in plants.
Observing and classifying animals.
Observation using several of the senses.
Describing solids changing to liquids--melt, solid,
liquid.

MEASUREMENT
1. Equal lengths--shorter than, longer than.
2. Linear measurement-- 11 Gibblen, foot, inch.
BOOK II

A.

SPACE/TIME
1. Week, month, year, minute, second, January, metronome.
2. Lines on curved and flat surfaces.
a. Line, curve, flat, bent.

B.

COMMUNICATION
1. A story about communication--accuracy.
2.
Describing an expanding balloon--larger, smaller,
heavier, lighter, stretches, thickness.
3. Describing the changes in a sensitive plant.
a. Heat, touch, air movement.
4. Effect of heat on the size of a balloon.
5.
Introduction to graphing--read simple bar graphs,
pictograph.
6.
Reading a graph to describe differences--putting
material on a graph.
7. Describing the motion of the sun across the sky.
8. Describing the motion of a bouncing ball.

C.

CLASSIFICATION
1. Classification using an aquarium.
a. Alive, six-legged, non-living.

D.

OBSERVATION
1. Observing some properties of magnets.
2. Observation of rolling balls--sets and subsets.
3. Observing bumps produced by rolling balls-recording.
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E.

MEASUREMENT
1. Making comparisons, using a balance, lighter,
heavier.
2. Measuring forces with springs--pull, earth pull,
pound.
3. Relative size of three-dimensional objects.
4. Standard units in linear measurement--foot, inch,
yard, block, mile, length, width.

F.

NUMBERS

1.

Addition--set, subset.
BOOK I I I

A.

SPACE/TIME
1. Recognizing curves and circles--closed curve.
2. Change and rate of change.
3. Making a sun dial from observations of the sun's
shadow.
a. North, South, East and West, time to minute.

B.

CLASSIFICATION
1. Life, living, non-living, metabolism (Coleus plant)
2. Kinds of living things in an aquarium.
a. Floating, non-floating, swimming, non-swimming,
air by breathing--plant or animal.
3. Designing a classification of shells.
4. Classification of a group of miscellaneous objects.
5. Smoothness expressed in terms of resistance to
sliding.
6. Classification of a set of flags.

C.

COMMUNICATION
1. Locating objects and places: a coordinate system
and mapping.
a. Using a grid, following directions of location.
2. Describing motion of a revolving phonograph record.
a. Revolutions per minute (RPM), faster, slower.
3. Describing an experiment concerned with the settling
of pebbles, sand and clay.
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D.

MEASUREMENT
1. Estimation of lengths.
2. Measurement of liquid volumes--cup, pint, quart,
gallon, fluid ounce, liter, milliliter and the
abbreviations.
3. Addition of number of units in linear measurement.
4. Ordering plane figures by size, area.
5. Measure rate of change--evaporation of water.

E.

NUMBERS

1.

One to twenty.
a. Place value.
BOOK IV

A.

SPACE/TIME
1. Relative position and motion.
a. Describing from different positions.
2. Three-dimensional representations by means of light
and shadow.
a.
Inference from comic strip and cone, block.
3. Two-dimensional representations of spatial figures.
a. Drawing and recognizing three dimensions in
pictures.
4. Describe the field of vision in viewing pictures.
a. Horizontal or vertical lines.

B.

CLASSIFICATION
1. Observing liquid and solid states of matter.
a. Liquid, solid, dissolve, solution.
2. The gaseous state of matter.
a. Gases have volume and push things.
3. Classification by simple keys and systematics.
4. Coding.
a. Read and construct simple color code.

C.

INFERENCE
1. The displacement of water by gas.
2. Inferring the presence of water vapor in air.
3. Observation or inference?
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D.

PREDICTION
1. Survey
a. Collect, organize and record simple data-bar graph.
b.
Interpret recorded data and predict.

E.

MEASUREMENT
1. Change in snail population.
2. Linear measurement in the metric system.
a. Meters, centimeters, millimeters.
3. Representing growth by graphs.
4. Introduction to temperature and thermometers.
a. Fahrenheit--Celsius

F.

NUMBERS
1. Multiplication
a. Adding by groups.

SCIS CURRICULUM GUIDE (1:29-45)
FIRST LEVEL
A.

MATERIAL OBJECTS
1. Activity and growth of plants and animals.
2. Conservation of matter.
a. Systems and sub-systems concept.
3. Variation and measurement.
a. Similar objects.
SECOND LEVEL

A.

INTERACTION AND SYSTEMS
1. Casual relations or associations.
2. Relativity of position and motion.
a.
Geometrical relations or associations.
THIRD LEVEL

A.

ENERGY
1. Transfer of energy during interaction.
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2.
3.

Equilibrium.
a. Steady state.
Living organisms.
a. Behavior.
b. Reproduction.
c. Evolution.
The students at the second level were expected

to use the concept at the first level, systems and subsystems, and the pupils at the third level were expected
to use systems, sub-systems and interaction in many of
their experiences.

CHAPTER IV

ANALYSIS OF TEACHING PROCESSES

In this chapter the teaching methods in each
guide have been identified.

Differences and similarities

of these guides will be pointed out in the summary in
Chapter V.
The Madison guide (7) showed a definite pattern
of teaching processes which were outlined in the introduction.

The directors of the guide wanted the teachers to

plan their program for the semester or for the year and to
redesign the units of necessary.

They expected 150 minutes

a week to be allotted for the teaching of primary science.
Fifty minutes of this time was to be reserved for health
instruction.

"This health instruction is in addition to

that given in opening exercises, integrated health and
science and health and social studies, and physical education (7)".

However time allotments were not intended to

compartmentalize learning, but rather to indicate the
emphasis given to science in comparison with other school
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subjects.

The writers indicated a preference for the unit

type teaching because:
It provides for the interrelatedness of subject
matter.
It provides opportunity for the functional use
of skills.
It provides for democratic group living.
It provides for individual differences. (7)
It was further indicated the implementation of
the unit should include continual motivation which results
in the identification of problems for the class and for the
developmental activities which involve teacher pupil learning.

In the introduction to the guide many selected tech-

niques were suggested which were not related to particular
concepts.

Such suggestions as group assignments, individual

assignments, lectures, panel discussions, plays, projects,
reports and science clubs are cited as ways of involving
students and of getting them interested in science.

Infor-

mation on when and how to have demonstrations and experiments
was included.

The problem approach was thought to be impor-

tant for the teacher to use because science was considered
as inquiry rather than a body of scientific knowledge to be
learned.

The section pertaining to teaching processes of
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the guides concluded with "appropriate questions" to be asked
of the pupils.

Although the Madison guide appeared to be

very didactic in presenting the processes used in teaching,
the concern for the children's development was evident.
The writers seemed to keep in mind that in most schools
the teaching of science at the lower level would not be
directed by science majors.

Therefore the teachers probably

were not acquainted with modern methods of teaching science.
This fact is emphasized in the section entitled "Evaluation".
We want our teachers to try to determine how
well the pupils can define; locate pertinent
information; use reference materials; detect
errors in logic; detect the presence of bias,
irrelevant data and propaganda. How well can
the pupils interpret and organize, withhold
judgments, and carry out their actions to
conclusions? How well do they recognize the
roles required, the actions and behaviors
necessary to maintain satisfactory human relationships in the problem solving process? Do
they develop a high level of curiosity, a
scientific procedure of acceptance of the consequences of error and the need for further
experimentation? Are they improving on anecdotal records kept on behavior? And do they
understand the immense scope of science horizons?
In the body of the Madison guide, many operative
activities were cited as being particularly appropriate for
development of concepts by children.
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The Richland guide (9) recommended several texts
at each grade level.

It was evident that a textbook in

science should serve as a spring board to activity on the
part of children.

The writers suggested the purchase and

use of considerable non-book material to give children
experiences in seeing and interpreting still and motion
pictures and watching and discussing demonstrations and
experiments.

A weekly time allotment of 100 to 120 minutes

on the primary level was recommended.

The integration of

science lessons with Health, English, and Mathematics was
considered important.

The evaluation of science outcomes

should be designed to test the acquisition of facts and
the abilities to analyze and synthesize and apply.

The

writers indicated that there should be some instrucj:ional
type lessons, investigation type lessons, and problem solving and exploratory lessons.

The purposes were noted for

each type of lesson and the procedures were listed to enable
the teacher to secure the desired outcomes in the pupils'
behavior.

A great many ideas for presenting science at all

grade levels were listed.
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Multiple choice type tests were suggested to
test the knowledge of specific facts, rules and terminology.
The Richland guide seemed to be a very thorough
guide with teaching methods and resource materials.
In the Pomona guide (8) the concepts were not
structured in any particular order, since it was indicated
that the concepts were to be incorporated into other subject
matter areas wherever applicable.

Sections of the guide

were to be presented whenever the teacher thought it was
the best time.

The exploration of children's interests as

aroused by incidental happenings was one of the main tenets.
However, the guide presented a planned program for use by
the teacher with the subjects of

11

Earth and Universe",

"Living Things 11 ,"Matter and Energy" being emphasized.

The

guide was to serve only as a starting point for the science
teacher.

The resources, activities, experiments were

limited and were intended to be used chiefly as a spring
board from which teachers may lead pupils to explore, to
experiment, and to discover.

Lesson plans and activities

were presented with concepts along with suggestions for
experiments, science reading, audio-visual material and
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generalization for the lessons.

Although the guide pre-

sented an organized program, it also seemed as though the
guide should have stated:

Shake well before using, apply

when necessary.
The personnel responsible for the printing of
the 1962 Seattle guide tried to make it current in 1964
by adding a supplementary Series Bon the third and fourth
grade level.

The writers were concerned for classroom

procedure that could allow "the greatest competency of the
individual within the limitations set by a large group
operating within the confines of the classroom".

They

listed discussions, definite work areas; and suggested
"shape" and "sniff" boxes and mystery sacks as ways of
developing' competency in scientific learnings.

Audio-

visual procedures, text book reading, field trips, and
collecting were some suggested methods and techniques.

It

was suggested that the students be evaluated by a check list
for improvement in such factors as speaking, recognizing
problems and making comparisons, imaginative thinking,
seeking information on questions, recording data, and
evaluating conclusions.

The pupil's growth was to be
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checked on working in groups, caring for materials, and
contributing to the class.

CHAPTER V

SUMMARY AND CONCLUSIONS OF THE ANALYSIS

In this chapter a summarization has been made
of the rationale, content, and teaching processes in the
selected guides, in spite of the fact that the content
and rationale of the guides was hard to separate.

My

opinions of the values of the guides appear under the
conclusions.
The rationale of the guides was consistent
with the teaching methods as the directors of each guide
had cited.

The writers of the guides were all interested

in the development of science learning for the elementary
school children.

They all agreed that the study of

natural phenomena was important in the child's world, and
that science experiences could be used to motivate children.
The writers differed more in their opinions
regarding the way children learn than they did on the reasons
for teaching science.

The differences centered around

selecting the beginning point of children's learning processes.

Was the learning process fostered by presenting
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subject material or was the learning process fostered by
using abstractions of learning--thinking and reasoning-with little regard to subject matter?

The Pomona, Seattle,

and Madison guides seemed to emphasize that by the presentation of subject matter and by the trying of meaningful
experiences by the children, such as observing, experimenting and recording, the reasoning and thinking processes
would be automatically functioning.

The AAA.S group and

the SCIS group emphasized the belief that thinking and
reasoning were paramount.

The processes of learning were

more important than content and experiences would result
in more rational thinking on the part of the children.
The AAAS group have added space/time and number relations
as portions of content to facilitate the processes of
abstract learning.

The SCIS writers have structured their

content around new concepts or experiences in order to test
their ideas on organizing the learning of children.

They

hypothesized that the abstract learning processes can be
improved with more sophisticated concepts.

The Richland

guide supported the contention that subject matter should
not be abandoned, but the abstractions of learning would be
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improved by implementing more experiences of the children
that were meaningful and could satisfy their curiosity and
interest.

The Richland guide also stated that these

interests and curiosities of children come from many sources.
The content of the Pomona, Seattle, Madison, and
Richland guides centered around the variations of similar
units:

"living Things 11

"Weather", and the

11

,

"Physical and Chemical Changes 11

Earth 11

,

,

with minor changes in the con-

cepts to be taught under each heading.

They generally agreed

on what should be taught at each grade level; for instance,
second grade pupils were to have some experiences with
animals and plants, needs and general characteristics;
simple machines, wheel, lever, incline plane; the earth's
surface; the sun, moon, and shadows; and weather, wind,
clouds, and the four seasons.
the text book to be

11

The Richland guide expected

a spring board for the students" (9),

while the Madison guide expected the text books to be "a
spring board for the teachers" (7).

Audio-visual materials

and natural experiences were advocated by the four guides,
but the AAAS and SCIS emphasized to a greater degree the
children involvement with actual experiences.
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The Richland guide was closer to ways of
presenting content, as outlined by the AAAS and SCIS
groups than any of the other three guides.

The AAAS guide

included similar concepts as found in the Madison, Pomona,
Richland, and Seattle guides except for the emphasis given
to space/time relationships and the number relations.

The

SCIS writers were interested in a new content field for the

sake of testing their ideas.

Therefore the content was

entirely different from that of the other guides.

They

expected children and teachers to fit all experiences under
the content area of

11

Systems 11

,

"Sub-systems", and "Interac-

tions", "Variations" and "Relativity of Position and Motion".
The SCIS directors contrived experiences that were on an
advanced level and were not particularly a part of the
children's background.
The teaching processes varied from a teachercentered approach, as in the Madison guide, to a pupilcentered approach emphasizing, as in the AAAS guide, to a
quasi-laissez faire approach that seemed to be present in
the SCIS guide.

The Madison, Seattle, and Pomona guides

expected the teacher to be the director of all activities
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and the motivator of conceptual learning.

Experimentation

and manipulation of the materials were under the direct
guidance of the teacher.

The Richland guide employed both

teacher-centered and pupil-centered controlled activities
with experiences of the children and the appropriate methods
to be used when applicable.

The 'AAAS group employed the

questioning process of teaching with the teacher being the
programmer and the demonstrator.

The children were to

manipulate and to experiment to find the answers to the
questions.

The quasi-laissez faire approach that seemed

to be present in the SCIS teaching processes was indicated
by the fact that the children were to organize their abstractions with little help -from the teacher.

The teacher

could present "conceptual inventions" at the beginning of
the lesson, and thereafter he was to act as moderator and
a means of relating the child to his experiences.
CONCLUSIONS

With the exception of the SCIS guide, the guides
were so similar in content that any one of these guides
would be a welcome addition to the schools that lack an
elementary science program.

Where the educational system
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is not designed so that the program of science is taught by
science majors at the primary level, the SCIS program would
be difficult to implement unless an in-service program was
also presented.

In-service training for using any of the

science guides probably will be of great value to the
teacher for improving elementary science programs.
The concern for processes associated with the
sciences and the concern for conceptualization as being more
pertinent than isolated facts is of great importance, and,
hopefully, the concern will remain.
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